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CHAPTER V 
DISCUSSION AND RESEARCH RESULT 
 
5.1 Regional Data Conditions Research 
5.1.1 Driyorejo Subdistrict Resident Data 
The results of data collection in the field was found that Legundi Reservoir 
is used to serve Gresik Regency area of Driyorejo district. Population Data of 
Driyorejo subdistrict over the last 5 years can be noted in table 5.1 below.  
Table 5.1 Driyorejo Population Data of 2014 - 2018 
Num. Year Subdistrict 
Population 
Total 
Male Female 
1 2014 Driyorejo 54.823 54.084 108.907 
2 2015 Driyorejo 54.952 54.468 109.420 
3 2016 Driyorejo 55.624 55.070 110.694 
4 2017 Driyorejo 53.178 52.256 105.434 
5 2018 Driyorejo 52.252 51.371 103.623 
Source: Population Data Statistics Gresik Country (2019) 
 
5.1.2 Customer Data of Driyorejo Water Supply Company 
According to the data obtained from the Water Supply Company of 
GiriTirta Gresik starting from 2014-2018, there are increasing number of 
customers such as details in table 5.2 below. 
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Table 5.2 Customer Type Data from Water Supply Company of Driyorejo 
Subdistrict 
Customer Type Data2014-2018 
Customer Type 
Year 
2014 2015 2016 2017 2018 
Small Industry  181   203   213   217   218  
Big Industri  196   89   95   84   84  
Government 
Industrial 
 147   147   161   168   176  
Special Region 1 1 1 1 2 
Large Commercial  161   345   355   457   485  
Small Commercial  3,030   3,140   3,313   3,581   3,607  
R.1  2,207   2,014   2,006   1,166   1,105  
R.2  14,327   14,147   13,100   10,604   9,129  
R.3  58,146   62,066   67,506   74,119   79,463  
Special Social 1  572   609   640   675   705  
Special Social 2  309   329   344   363   369  
Public Social  59   63   67   79   91  
Industrial Area 1 2 1 1 2 
Jumlah 79,337 83,155 87,802 91,516 95,435 
Source: Research & Development Data of PDAM GiriTirta Gresik (2019) 
 
5.1.3 Available Discharge Data from the Reservoir in Gresik 
The minimum available debit from the reservoir in Gresik according to the 
data on the Gresik’s Water Supply Companybasedon the recording of Hourly 
Water Usage Variations in Gresik can be seen in table 5.3 below. 
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Table 5.3 Water Capacity Data from Gresik Reservoir 
Num. Month Year 
Total Production 
Q(Liter/Second) 
1 December 2014 10241.09 
2 December 2015 13849.42 
3 December 2016 13936.49 
4 December 2017 13900.64 
5 December 2018 13802.34 
Source: Research & Development Data of PDAM GiriTirta Gresik (2019) 
5.2 Discussion 
5.2.1 Prediction of Population Increase in Driyorejo Subdistrict 
The addition of the population of Driyorejo subdistrict was analyzed by 
using geometric formula with the data of population obtained from Driyorejo 
subdistrict from 2014 to 2018, and prediction up to year 2023.  
The following formulas are used:  
𝑃𝑛 = 𝑃𝑜 (1 + 𝑖)n......................................................................... 3.1 
𝑟 =  
% 𝑇𝑜𝑡𝑎𝑙 𝐴𝑑𝑑𝑒𝑑
𝑌𝑒𝑎𝑟 𝑛− 𝑌𝑒𝑎𝑟 𝑜
 ......................................................................... 3.2 
Explanation: 
Pn : Population in the year n projection, 
Po : Number of inhabitants at the beginning of the year, 
r : Average population growth per year 
Tabel 5.4 Predictionof Population Increase in Driyorejo Subdistrict 
Num. Year Subdistrict 
Resident 
Total 
Increase 
(people) 
Increase  
(%) 
1 2014 Driyorejo 103623     
2 2015 Driyorejo 105434 1811 1.718 
3 2016 Driyorejo 108907 3473 3.189 
4 2017 Driyorejo 109420 513 0.469 
5 2018 Driyorejo 110694 1274 1.151 
Total 538078  1.632 
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Source: Data Processed by Researchers (2019) 
With formulas 3.1 and 3.2 will be obtained: 
𝑟 = 1,632 % 
𝑃2023 =  110.694 (1 − 0,0163)
5 = 120.024 𝑝𝑒𝑜𝑝𝑙𝑒 
 
The calculation of populationincrease in Driyorejo sub-district from 2018-
2023 using Formula 3.1 and 3.2 obtained as Table 5.5 as follows. 
Table 5.5 Population PredictionDriyorejo Subdistrict of 2019-2023 
Num. Year Subdistrict Total 
1 2019 Driyorejo 112500 
2 2020 Driyorejo 114336 
3 2021 Driyorejo 116201 
4 2022 Driyorejo 118097 
5 2023 Driyorejo 120024 
Source: Data Processed by Researchers (2019) 
 
 
Figure 5.1 Population Predictions of Driyorejo in 2019-2023 
Source: Data Processed by Researchers (2019) 
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Table 5.6 Small Industrial Customers  
Year Small Industry 
Customer Increase / Decrease 
SR % 
2014 181 - - 
2015 203 22 10.84 
2016 213 10 4.69 
2017 217 4 1.84 
2018 218 1 0.46 
Σ   17.83 
r    4.46 
Source: Data Processed by Researchers (2019) 
 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 4.46 % 
𝑃2023 =  218(1 + 0.046)
5 = 271.1𝑆𝑅 ≈  272 SR 
The results of small industry customers are positive or likely to rise so it is 
calculation that there is an increase in number of subscribers or the number of 
general social customers in 2023 around 272 SR. 
Table 5.7 Large Industrial Customers  
Year Large Industrial 
Increase / Decrease Customers 
SR % 
2014 84 - - 
2015 84 0 0.00 
2016 89 5 5.62 
2017 95 6 6.32 
2018 196 101 51.53 
Σ   63.46 
R    15.866 
Source: Data Processed by Researchers (2019) 
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With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 15.86 % 
𝑃2023 =   (1 + 0.158)
5 = 409.3  𝑆𝑅 ≈ 410 SR 
The results of large industrial customers are positive or likely to rise so 
that calculation the increase in the number of customers or the number of large 
industrial customers year 2023 around 410 SR.  
Table 5.8 Customer government Agency (IP)  
Year 
Government 
Institutions 
Increase / Decrease Customers 
People % 
2014 147 - - 
2015 147 0 0.00 
2016 161 14 8.70 
2017 168 7 4.17 
2018 176 8 4.55 
Σ   17.41 
R    4.352 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 4.352% 
𝑃2023 =  176 (1 + 0,435)
5 = 217.78 𝑆𝑅 ≈ 218 SR 
The results of the customer's government agencies are positive or likely to 
rise so that calculationassumed the increase in the number of customers or number 
of government agencies Year 2023 around 218 SR.  
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Table 5.9 Special Area Customers 
Year Special Area 
Increase / Decrease Customer 
SR % 
2014 1 - - 
2015 1 0 0 
2016 1 0 0 
2017 1 0 0 
2018 2 1 50 
Σ   50 
r    12.5 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 12.5 % 
𝑃2023 =  2 (1 + 0.125)
5 = 3.60 𝑆𝑅 ≈ 4 SR 
The result of a special area customer is positive or likely to rise so it is 
calculationassumed that there is an increase in number of customers or the number 
of special customers from 2023 around 4 SR.  
Table 5.10 Large Commercial Customers  
Year 
Large 
Commercial 
Increase / Decrease Customers 
SR % 
2014 161 - - 
2015 345 184 53 
2016 355 10 3 
2017 456 101 22 
2018 485 29 6 
Σ   84 
r    21.1 
Source: Data Processed by Researchers (2019) 
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With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 21.1% 
𝑃2023 =  485 (1 + 0.211)
5 = 1261.59 𝑆𝑅 ≈ 1262 𝑆𝑅 
 
The results of large commercial customers or tend to rise so it is 
calculationthat there is an increase in the number of customers or the number of 
large comercial customers in 2023 around 1.262 SR.  
Table 5.11 Small CommercialCustomers 
Year 
Small 
Commercial 
Increase / Decrease Customers 
SR % 
2014 3030 - - 
2015 3140 110 4 
2016 3313 173 5 
2017 3581 268 7 
2018 3607 26 1 
Σ   17 
R    4.232 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 4,23% 
𝑃2023 =  3607 (1 + 0.042)
5 = 4437,73 𝑆𝑅 ≈  4438 𝑆𝑅 
The results of small commercial customers are positive or likely to rise so 
it is calculation that there is an increase in the number of subscribers or the 
number of small commercial customers in 2023 around 4438 SR.  
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Table 5.12 Household Customers (R1) 
Year Household (R1) 
Increase / Decrease Customers 
SR % 
2014 1105 - - 
2015 1166 61 5 
2016 2006 840 42 
2017 2014 8 0 
2018 2207 193 9 
Σ   56 
r    14.1 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 =  14.1% 
𝑃2023 =  2207(1 + 0.141)
5 = 4260.96 𝑆𝑅 ≈ 4261 SR 
The result of the customer's household (R1) is positive or inclined to rise 
so that calculation the increase in the number of customers or the number of 
household customers (R1) year 2023 around 4261 SR.  
Table 5.13 Customer Household (R2) 
Year Household (R2) 
Increase / Decrease Customers 
SR % 
2014 9129 - - 
2015 10604 1475 10 
2016 13100 2496 19 
2017 14147 1047 10 
2018 14327 180 2 
Σ   41 
r   10.331 
Source: Data Processed by Researchers (2019) 
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With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 10.33 % 
𝑃2023 =  14327(1 + 0.103)
5 = 14925.06 𝑆𝑅 ≈ 14925 SR 
The result of the customer's household (R1) is positive or inclined to rise 
so that calculation the increase in the number of customers or the number of 
household customers (R1) year 2023 around 14925 SR. 
Table 5.14 Customer Household (R3) 
Year Household (R3) 
Increase / Decrease Customers 
SR % 
2014 58146 - - 
2015 62006 3860 6 
2016 67506 5500 8 
2017 74119 6613 9 
2018 79463 5344 7 
Σ   30 
r   7.505 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 7.5 % 
𝑃2023 = 79463(1 + 0.075)
5 = 114105.83 𝑆𝑅 ≈ 114106 SR 
The result of the customer's household (R3) is positive or inclined to rise, 
so it is calculation that there is an increase in the number of customers or the 
number of household customers (R3) 2023 around 114106 SR. 
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Table 5.15 Special Social Customers 1 
Year Special Social 1 
Increase / Decrease Customers 
SR % 
2014 572 - - 
2015 609 37 6 
2016 640 31 5 
2017 675 35 5 
2018 705 30 4 
Σ   20 
r   5.1 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 5.1 % 
𝑃2023 =  705(1 + 0.051)
5 = 903.64 𝑆𝑅 ≈ 904 SR 
The results of special social customers 1 positive or inclined to climb so 
calculation the increase in the number of subscribers or the number of special 
social customers 1 year 2023 around 904 SR. 
Table 5.16 Special Social Customers 2 
Year 
Special Social 
2 
Increase / Decrease Customers 
Soul % 
2014 309 - - 
2015 329 20 6 
2016 344 15 4 
2017 363 19 5 
2018 363 0 0 
Σ   16 
r   3.918 
Source: Data Processed by Researchers (2019) 
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With Formulas 3.1 and 3.2 will be obtained: 
𝑟 =  3.918 % 
𝑃2023 =  363(1 + 0.039)
5 = 439.92 𝑆𝑅 ≈ 440 SR 
The results of a special social customer 2 positive or likely to rise so it is 
calculation that there is an increase in number of subscribers or the number of 
social customers specialized 2 years 2023 about 440 SR. 
Table 5.17 General Social Customer 
Year General Social 
Increase / Decrease Customers 
Soul % 
2014 59 - - 
2015 63 4 6 
2016 67 4 6 
2017 79 12 15 
2018 91 12 13 
Σ   41 
r   10.174 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 = 10.174 % 
𝑃2023 =  91(1 + 0.101)
5 = 147.72 𝑆𝑅 ≈ 148 SR 
The result of a special social customer 1 positive or likely to rise so it is 
calculation that there is an increase in the number of customers or the number of 
social customers specialized 1year 2023 about 148 SR.  
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Table 5.18 Industrial Area Customers 
Year Industrial Area 
Increase / Decrease Customers 
SR % 
2014 0 - - 
2015 0 0 0 
2016 1 1 100 
2017 1 0 0 
2018 2 1 50 
Σ   150 
r   37.50 
Source: Data Processed by Researchers (2019) 
With Formulas 3.1 and 3.2 will be obtained: 
𝑟 =  37.50 % 
𝑃2023 =  2 (1 + 0.375)
5 = 9.83 𝑆𝑅 ≈ 10 SR 
The results of the customer's industrial area are positive or inclined to rise 
so it is assumed that there is an increase in subscriber number or number of 
industrial area customers from 2023 around 10 SR.  
 
5.2.2 Clean Water Needs PredictionDriyorejo Sub-district in 2023 
Prediction of clean water demand in 2023 is calculated in two ways that 
refers to the result of the increase of population and on the result of the increase of 
each type of customer then compared. So, it will get two data input as 
consideration material for planning. 
5.2.2.1 Based on Population 
1. Domestic Clean Water Needs 
SI = 0.8 x Cp 
Cp = 0.8 x Pn 
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SI = 0.8 x (0.8 x  Pn) 
SI = 0.8 x (0.8 x120024) x 100 liter/person/day 
 = 7681530 liter/day 
 = 88.91 liter/second 
2. Clean Water Needs for Public 
Sb = 20% x Cp 
Cp = 80% x Pn 
Sb = 20% x (0.8 x 120024) x 30 liter/person/day 
 =576114 liter/day 
 = 6.67 liter/second 
3. Clean Water Demand for NonDomestic 
Kn = 15 % x (SI + Sb) 
 = 15 % x (88.91 + 6.67) 
 = 14.34lt/sec 
4. Water Loss 
Lo = 0.2 x Pr 
Pr = SI + Sb + Kn + Lo 
Pr = SI + Sb + Kn + 0.2 x Pr 
0.8 = SI + Sb + Kn 
Pr     = 
𝑆𝑙 + 𝑆𝑏 + 𝐾𝑛
0,8
 
Pr     = 
88.91 + 6. .67 + 14.34
0,8
 
Pr = 137.39 lt/sec 
39 
 
Lo = 0.2 x Pr 
Lo = 0.2 x 137.39 lt/sec 
Lo = 27.80 lt/sec 
5. Maxsimum Daily Water Demand 
Ss = f1 x Pr 
Ss = 1.15 x 137.39 
Ss = 157.99 lt/sec 
f1 = Standard that is used by Gresik’s Water Supply Company 
(1.15) 
Ss = Maxsimum Daily Demand 
6. Water Consumption During Peak Hours 
Sr = f1 x Pr 
Sr = 1.2 x 137.39 
Sr = 164.86 lt/sec 
f2 = Standard that is used by Gresik’s Water Supply Company  
    (1.15 – 1.2) 
Sr = Total number of domestic and Non domestic water demand 
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Clean water prediction data based on population and then plotted 
onFigure 5.2 as shown below. 
 
Figure 5.2 Prediction of Clean Water Demand by Population 
 
Table 5.19 Clean Water Needs by Number of Populations in Driyorejo District 
2019-2023 
 
Source: Data Processed by Researchers (2019) 
 
With the formula 3.3 until the formula 3.10 will be obtained: 
Clean water needs of Driyorejo subdistrict in 2023 according to the 
prediction of population needs is 137.39 lt/sec, maximum daily requirement of 
158 lt/sec and discharge at peak hour 164.87 lt/sec. 
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5.2.2.2 Based on Individual Customer Type Predictions 2023 
With Service Coverage Records   : 
Home Connections   :  5 inhabitants 
General Hydrant Connections   : 100 inhabitants 
NonDomestic / Government Institutions Connections  : 6 inhabitants 
Social Connections   : 50 inhabitants 
Commercial Connections   : 6 inhabitants 
 
1. Domestic Customers (Sl) 
Sl = R1 + R2 + R3 
 = 4261+14925+904 
 = 133292 SR = 133292 x 5 x 100 liter/day 
 = 66645980.36 liter/day 
 = 771.37 lt/sec 
2. NonDomestic Customers (Kn) 
Kn = Small Industry + Large Industry + Government Institution+ 
Specaial Area + Large Commercial + Small Commercial + 
Industrial Area 
 = 272+410+218+4+1262+4438+10 
 = 6613 SR = 6613 x 6 x 100 liter/day 
 = 3967623 liter/day 
 =45.92 lt/sec 
3. Social Customers (Sb) 
Sb = Special Social 1 + Special Social 2 + General Social 
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 = 904+440+148 
 = 1344 + 148 
 = (1344 x 50 x 30) + (148 x 100 x 30) 
 = 8016000 + 342000 liter/day 
 = 23.33 + 3.96 lt/sec 
 = 27.29 lt/sec 
4. Total Prediction of Clean Water Needs in 2023 (Pr) 
Pr     = 
𝑆𝑙 + 𝑆𝑏 + 𝐾𝑛
0,8
 
Pr     = 
771.37 + 27.29 + 45.92
0,8
 
Pr  = 856.06 lt/sec 
5. Water Loss (Lo) 
Lo = 0.2 x Pr 
 = 0.2 x 856.06 lt/sec 
 =171.21 lt/sec 
6. Water Use During Peak Hours 
Sr = f2 x Pr 
 = 1.2 x 856,06 
 = 1027.27 lt/sec 
7. Maximum Daily Water Needs 
Ss = f1 x Pr 
 = 1.15 x 856.06 
 = 984.47 lt/sec 
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Data prediction needs clean water to customer type then created chart as in 
the following Figure 5.3: 
 
Figure 5.3 Prediction of Clean Water Needs by Number of Customers 
Source: Data Processed by Researchers (2019) 
With the formula 3.3 until the formula 3.10 will be obtained: 
Clean water needs of Driyorejo subdistrict in 2023 according to the 
prediction of the number of subscriber types is 850.37, maximum daily 
requirement is 979.93 lt/sec and discharge at peak hours is 1021.40 lt/sec 
5.20 Table of Clean Water Needs by Number of Customers, GiriTirta 
 
Source: Data Processed by Researchers (2019) 
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5.2.3 Analysis of the Water Service Coverage of the GiriTirtaGresik’s 
Water Supply Company 
Water service coverage from Water Supply Company is taken 80% of the 
population, and 40% of the population is expected to be able to provide the 
necessary clean water from wells, springs, and others. Here is the prediction of 
Water Supply Company ofGiriTirta Gresik's clean water service coverage in 
2023: 
Cp = 80% x Pn 
 = 80 % x 120024 = 96.019 inhabitans 
Customer prediction of Giri Tirta Gresik PDAM based on customer type, 
including: 
1. Domestic Customers (Sl) 
Sl = R1 + R2 + R3 
 = 4261+14925+11410 
 = 133292  
 = 119271 x 5  
 = 596.355 
 
2. Non Domestic Customers (Kn) 
Kn = Small Industry + Large Industry + Government Institution+ 
Specaial Area + Large Commercial + Small Commercial + 
Industrial Area 
 = 272+410+218+4+1262+4438+10 
 = 6613  
 = 6613 x 6 
 = 39.676  
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3. Social Customers (Sb) 
Sb = Special Social 1 + Special Social 2 + General Social 
 = 904 + 440 + 148 
 = 1344 + 148 
 = (1344 x50) + (148 x 100)  
 = 67200 + 14800 
 = 82.000  
8. Total Prediction of Clean Water Needs in 2023  
Pn     = 𝑆𝐼 + 𝐾𝑛 + 𝑆𝑏 
  = 666460 + 39676 + 82000 
  = 251691  
 = 38.15 % 
The scope of the service target of Water Supply Company of GiriTirta 
Gresik in 2023 reached 38.15%, so the service coverage is still under national 
standard of 80% of the population. 
 
5.2.4 Reservoir Capacity Analysis 
5.2.4.1 Based on Number of Connections in 2023 
Note that: 
1) Number of Connections 2023  : 141396 SR 
2) Community Average Water Consumption : 15 m3/month/SR 
3) The Addition of Reservoir Capacity : 500 m3 
4) 1 m3/month    : 0.004 
Pembahasan 
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1. Water Loss  : 0.2 x 15 m3/month/SR 
 : 3 /month/SR 
2. Average Water Needs : (2) + Water Loss 
 : 18 m3/month/SR 
 : 18 x 0.004 
 : 0.007 lt/sec/SR 
3. Daily Water Needs : (1)+ Average Water Needs x24x60 x60 
    /1000 
 : 141.396+0.007 x 24 x 60 x 60/1000 
 : 83781 m3 
4. Reservoir Needs  : 0.4 x Water Needs 
 : 0.4 x 83781 
 : 16756 m3 
5. Lack of Reservoir  : Reservoir Needs –Additional Reservoir  
      Capacity 
 : 16756 – 500 
 : 16256 m3 
The number of connections in Driyorejo subdistrict is 141.396 SR, so the 
necessary reservoir needs to meet the water needs in Driyorejo subdistrict 
according to the number of connections is 16256 m3. 
5.2.4.2 Based on Population in 2023 
Note that: 
1) Total population in 2023   : 120.024 inhabitans 
2) Community Average Water Consumption : 3 m3/month/person 
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3) The Addition of Reservoir Capacity : 500 m3 
4) 1 m3/month    : 0,004 
Discussion: 
1. Water Loss  : 0.2 x Average Water Consupmtion 
 : 0.2 x 3 m3/month/person 
 : 0.6 m3/month/person 
2. Average Water Needs : (2) + Water Loss 
 : 3 + 0.6 m3/month/person 
 : 3.6 m3/month/person 
 : 3.6 x 0.004  
 : 0.0014 lt/sec 
3. Daily Water Needs : (1)+ Average Water Needs x 24 x 60 x 
   60/1000 
 : 120024 + 0.0014 x 24 x 60 x 60/1000 
 : 14224 m3 
4. Reservoir Needs  : 0.4 x Water Needs 
 : 0.4 x 14224 
 : 5689 m3 
5.   Lack of Reservoir  : Reservoir Needs – Additional Reservoir  
 : 5689 – 500 
 : 5189 m3 
Population prediction in Driyorejo subdistrict in 2023 there are 
120.024inhabitants, so the reservoir capacity needed to meet the water needs in 
Driyorejo subdistrict according to the population of 2023 is 5.689 m3.  
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5.3 Budget Plan for Operational Costs of GiriTirta Gresik Water Supply 
Company in 2023 
5.3.1 Operational Costs Budget Predictions 
The operational cost budget prediction was analyzed using geometric 
formula with the operational cost gained from the operating cost budget from 
2014 to 2018, with prediction up to 2023. 
5.3.1.1 Cost of the Source in 2023 
Table 5.21 PLN Electricity Costs in 2023 
Year Cost (Rp) 
Increase / Decrease Costs 
Cost (Rp) % 
2014 375.280.495     
2015 395.240.475 19.959.980 5,050 
2016 400.120.745 4.880.270 1,220 
2017 402.348.785 2.228.040 0,554 
2018 416.141.589 13.792.804 3,314 
Σ   10,14 
i   2.5 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation formula: 
Y : 2.5 
H1 : 1.104 
H2 : 1.159 
B1 : 0.5 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
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𝑖       = 1.104 −
0.5
1
𝑥(1.104 − 1.159) = 1.130 
 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 416.141.589(F/P. 2,5%, 5) 
𝐹       = 416.141.589(1.130) 
𝐹       =  Rp  470.074.622 
The results of PLN electricity cost positive or inclined to rise so 
that calculation the increase of operating budget cost or the amount of 
operating costs in 2023 around Rp 470.074.622. 
Table 5.22 Reservoir Maintenance Costs in 2023 
Year Cost (Rp) 
Increase / Decrease Costs 
Cost (Rp) % 
2014 2.354.605.438     
2015 3.141.995.705 787.390.267 25,060 
2016 3.606.805.952 464.810.247 12,887 
2017 3.749.263.856 142.457.904 3,800 
2018 5.341.976.200 1.592.712.344 29,815 
Σ   71,562 
i     17,89 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
50 
 
Y : 17.9 
H1 : 2.192 
H2 : 2.288 
B1 : 0.1 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 2.192 −
0.1
1
𝑥(2.192 − 2.288) = 2.203 
 
Technical Economics Formula: 
I : Interest Rates 
P :  Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 5341976200(F/P. 17.8%. 5) 
𝐹       = 5341976200(2.203) 
𝐹       =  Rp  11765780636 
Results of the cost of maintenance is positive or inclined to rise so that 
calculation the increase of maintenance budget costs with the cost of the year 
2023 around Rp 11.765.780.636. 
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Table 5.23 Raw Water Costs in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 30642580442     
2015 35582926019 4940345577 13.884 
2016 36898990650 1316064631 3.567 
2017 37693995675 795005025 2.109 
2018 42489761934 4795766259 11.287 
Σ   30.847 
i     7.71 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
InterpolationFormula : 
Y : 7.7 
H1 : 1.403 
H2 : 1.469 
B1 : 0.3 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.403 −
0.3
1
𝑥(1.403 − 1.469) = 1.422 
Technical Economics Formula: 
I : Interest Rates 
P :  Capital / Value 
F : Future Value 
 
52 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 42489761934(F/P. 7.7%. 5) 
𝐹       = 4289761934(2.203) 
𝐹       =  Rp  60421706901 
The results of the cost of raw water is positive or likely to rise so 
that it calculation the increase of investment budget costs by the total cost 
in the year 2023 around Rp 60.421.706.901. 
5.3.1.2 Cost of Treatment in 2023 
Table 5.24 Processing Cost Predictions in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 1676934417     
2015 1684678295 7743878 0.460 
2016 1891592589 206914294 10.939 
2017 2144654848 253062259 11.800 
2018 2245471089 100816241 4.490 
Σ   27.69 
i   6.92 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula 
Y : 6.92 
H1 : 1.338 
H2 : 1.403 
B1 : 0.1 
B2 : 1 
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𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.338 −
0.1
1
𝑥(1.338 − 1.403) = 1.343 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 2245471089(F/P. 6.92%. 5) 
𝐹       = 2245471089(1.343) 
𝐹       =  Rp  3015834852 
Results of the cost of positive chemicals or tend to rise so that 
calculation the increase of operational budget costs or the total operating 
costs in the year 2023 approximately Rp 3.015.834.852. 
Table 5.25 of processing maintenance cost prediction in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 117507114     
2015 149519945 32012831 21.410 
2016 164678318 15158373 9.205 
2017 172608432 7930114 4.594 
2018 330852880 158244448 47.829 
Σ 1989132089 213345766 83.04 
i     20.76 
Source: Data Processed by Researchers (2019) 
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With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 20.76 
H1 : 2.488 
H2 : 2.593 
B1 : 0.2 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 2.488 −
0.2
1
𝑥(2.488 − 2.593) = 2.513 
 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 330852880 (
F
P
. 20.76%. 5) 
𝐹       = 330852880(2.513) 
𝐹       =  Rp 831510092 
The result of the cost of maintenance is positive or inclined to rise 
so that calculation the increase of maintenance budget costs with the 
amount of the cost in the year 2023 around Rp 831.510.092. 
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5.3.1.3 Transportation and Distribution Cost Predictions 
Table 5.26 Prediction for Employees Feein 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 4250236012.00     
2015 4440482333.00 190246321 4.284 
2016 5292658793.00 852176460 16.101 
2017 5625762581.00 333103788 5.921 
2018 6220845069.00 595082488 9.566 
Σ   35.87 
i   8.97 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 8.97 
H1 : 1.469 
H2 : 1.539 
B1 : 0.03 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.469 −
0.03
1
𝑥(1.469 − 1.539) = 1.471 
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Technical Economics Formula: 
I : Interest Rates 
P :  Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 62208845069(F/P. 8.97%. 5) 
𝐹       = 62208845069(1.471) 
𝐹       =  Rp 9152307083 
Results of the cost of employees are positive or inclined to rise so that 
calculation the increase of operational budget costs or the total operating costs in 
2023 around Rp 9.152.307.083. 
 
Table 5.27 Predictionof Transport and Distribution Maintenance Cost in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 1548686967     
2015 2203598026 654911059 29.720 
2016 2490972921 287374895 11.537 
2017 2582041140 91068219 3.527 
2018 3533218010 951176870 26.921 
Σ   71.70 
i   17.93 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
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Y : 17.93 
H1 : 2.192 
H2 : 2.288 
B1 : 0.07 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 2.192 −
0.07
1
𝑥(2.192 − 2.288) = 2.103 
 
Technical Economics Formula: 
i : Interest Rates 
P :  Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 3533218010(F/P. 17.93%. 5) 
𝐹       = 3533218010(2.103) 
𝐹       =  Rp 7430665964 
 
The result of the cost of maintenance is positive or likely to rise, so it is 
calculation that there is a increase in budget costs by the total cost of 2023 around 
Rp 7.430.665.964. 
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5.3.1.4 General and Administration Cost Prediction 
Table 5.28 Prediction for Employees Fee in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 13339234107     
2015 13959114714 619880607 4.441 
2016 14298369235 339254521 2.373 
2017 15137593940 839224705 5.544 
2018 17363549500 2225955560 12.820 
Σ   25.18 
i   6.29 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 6.29 
H1 : 1.419 
H2 : 1.403 
B1 : 0.7 
B2 : 1 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.419 −
0.7
1
𝑥(1.419 − 1.403) = 1.408 
Technical Economics Formula: 
i : Interest Rates 
P : Capital / Value 
F : Future Value 
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𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 17363549500(F/P. 6.29%. 5) 
𝐹       = 17363549500(1.408) 
𝐹       =  Rp 244281822 
 
Results of the cost of employees are positive or inclined to rise so 
that assumed the increase of operational budget costs or the total operating 
costs in the year 2023 approximately Rp 24.442.810.822. 
Table 5.29 Prediction of Office Cost in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 852091898     
2015 1094762756 242670858 22.167 
2016 1146975747 52212991 4.552 
2017 1406545196 259569449 18.454 
2018 1581182227 174637031 11.045 
Σ   56.22 
I   14.05 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 14.05 
H1 : 1.925 
H2 : 2.011 
B1 : 0.9 
B2 : 1 
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𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.925 −
0.9
1
𝑥(1.925 − 2.011) = 2.006 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 1581182227(F/P. 14.05%. 5) 
𝐹       = 1581182227(2.006) 
𝐹       =  Rp 3172350985 
The result of the cost of office is positive or likely to rise so that 
calculation the increase of operational budget cost or the total operating 
costs in 2023 around Rp 3.172.350.985. 
Table 5.30 Subscription Fee PredictionYear 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 395739996     
2015 417063778 21323782 5.113 
2016 422547228 5483450 1.298 
2017 551065867 128518639 23.322 
2018 584115537 33049670 5.658 
Σ   35.39 
i   8.85 
Source: Data Processed by Researchers (2019) 
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With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 8.85 
H1 : 1.469 
H2 : 1.539 
B1 : 0.15 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.469 −
0.15
1
𝑥(1.469 − 1.539) = 1.480 
 
Technical Economics Formula: 
i : Interest Rates 
P :  Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 584115537(F/P. 8.85%. 5) 
𝐹       = 584115537(1.480) 
𝐹       =  Rp 86429658 
The result of the cost of the subscription is positive or likely to rise, so 
itcalculation the increase of benefit budget costs with the cost of 2023 around Rp 
864.296.584. 
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Table 5.31 of Maintenance Cost Prediction Office in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 1548686967     
2015 2203598026 654911059 29.720 
2016 2490972921 287374895 11.537 
2017 2582041140 91068219 3.527 
2018 3533218010 951176870 26.921 
Σ   71.70 
I   17.93 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 17.9 
H1 : 2.192 
H2 : 2.288 
B1 : 0.07 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 2.192 −
0.07
1
𝑥(2.192 − 2.288) = 2.199 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
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𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 3533218010(F/P. 17.9%. 5) 
𝐹       = 3533218010(1.480) 
𝐹       =  Rp 776985893 
 
The result of the cost of maintaining a positive office or tends to rise so 
that calculation the increase of maintenance cost budget with the cost amount in 
the year 2023 around Rp 776.985.893. 
Table 5.32 Prediction of the Year's Appearance in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 2776178810     
2015 3342067063 565888253 16.932 
2016 3874734001 532666938 13.747 
2017 4419636902 544902901 12.329 
2018 4532596282 112959380 2.492 
Σ   45.50 
I   11.38 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 11.38 
H1 : 1.685 
H2 : 1.762 
B1 : 0.62 
B2 : 1 
64 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.685 −
0.62
1
𝑥(1.685 − 1.762) = 1.733 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
𝐹       = P( F/P𝑖% . 𝑛) 
𝐹       = 4532596282(F/P. 11.38%. 5) 
𝐹       = 4532596282(1.733) 
𝐹       =  Rp 7855489689 
The result of the cost of positive or likely to climb up so that calculation 
the increase of investment budget cost with the amount of investment cost in the 
year 2023 around Rp 7.855.489.689. 
Table 5.33 Water Depreciation Cost Predictionin 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 2615067444     
2015 2635520065 20452621 0.776 
2016 2706233285 70713220 2.613 
2017 2933415407 227182122 7.745 
2018 3537108919 603693512 17.067 
Σ   28.20 
i   7.05 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
65 
 
Y : 7.05 
H1 : 1.403 
H2 : 1.469 
B1 : 0.95 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.403 −
0.95
1
𝑥(1.403 − 1.469) = 1.466 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 3537108919(F/P. 7.05%. 5) 
𝐹       = 3537108919(1.466) 
𝐹       =  Rp 5184278132 
Results of the predicted cost of depreciation of water sources and other 
sources positive or inclined to rise so calculation the increase of the cost of 
investment budget with the cost amount in the year 2023 around Rp 
5.184.278.132. 
 
 
 
66 
 
Table 5.34 Predicted Water Treatment Depreciation Costs in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 1314739777     
2015 1441142058 126402281 8.771 
2016 1495433671 54291613 3.630 
2017 1573409750 77976079 4.956 
2018 3049308199 1475898449 48.401 
Σ   65.76 
i   16.44 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 16.44 
H1 : 2.100 
H2 : 1.192 
B1 : 0.6 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 2.100 −
0.6
1
𝑥(2.100 − 1.192) = 1.591 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
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𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 3049308199(F/P. 16.44%. 5) 
𝐹       = 3049308199(1.591) 
𝐹       =  Rp 4851948425 
Result of water treatment depreciation cost 2023 positive or inclined to 
rise so calculation the increase of investment budget cost with the amount of cost 
in 2023 around Rp 4.851.948.425. 
Table 5.35 Predictions For Depreciation And Distribution Costs 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 4553747561     
2015 4751208864 197461303 4.156 
2016 4802541273 51332409 1.069 
2017 5070597222 268055949 5.286 
2018 9297310964 4226713742 45.462 
Σ   55.97 
i   13.99 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
InterpolationFormula : 
Y : 13.99 
H1 : 1.842 
H2 : 1.925 
B1 : 0.01 
B2 : 1 
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𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.842 −
0.01
1
𝑥(1.842 − 1.925) = 1.843 
Technical Economics Formula: 
I : Interest Rates 
P :  Capital / Value 
F : Future Value 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 9297310964(F/P. 13.99%. 5) 
𝐹       = 9297310964(1.843) 
𝐹       =  Rp9297310964 
Results of the cost of transportation depreciation and other distribution 
costs positive or inclined to rise so that calculation the increase of investment 
budget cost with the amount of the year 2023 around Rp 9.297.310.964. 
Table 5.36 Prediction of General Installation Depreciation Costs & Amortization 
2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) % 
2014 492807643     
2015 715737483 222929840 31.147 
2016 736333594 20596111 2.797 
2017 818971139 82637545 10.090 
2018 1340262280 521291141 38.895 
Σ   82.93 
i   20.73 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
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InterpolationFormula : 
Y : 20.7 
H1 : 2.488 
H2 : 2.593 
B1 : 0.27 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 2.488 −
0.27
1
𝑥(2.488 − 2.593) = 2.516 
 
Technical Economics Formula: 
I : Interest Rates 
P :  Capital / Value 
F : Future Value 
 
𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 1340262280(F/P. 20.7%. 5) 
𝐹       = 1340262280(2.516) 
𝐹       =  Rp 3372248477 
Results of the predicted cost of depreciation of General insatalation and 
Amortishation year 2023 tend to increase so calculation the increase of investment 
budget cost with the amount of the year 2023 around Rp 3.372.248.477. 
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Table 5.37 Predictions of Raw Water Cost in 2023 
Year Cost (Rp) 
Increase / Decrease Cost 
Cost (Rp) Ratio (%) 
2014 4317     
2015 4381 64 1.461 
2016 4666 285 6.108 
2017 4678 12 0.257 
2018 5585 907 16.240 
Σ   24.07 
I   6.02 
Source: Data Processed by Researchers (2019) 
With an interpolation formula and a technical economics formula: 
Interpolation Formula: 
Y : 6.02 
H1 : 1.338 
H2 : 1.159 
B1 : 0.98 
B2 : 1 
 
𝑖       = H1 −  
𝐵1
𝐵2
𝑥(𝐻1 − 𝐻2) 
𝑖       = 1.338 −
0.98
1
𝑥(1.338 − 1.159) = 1.162 
Technical Economics Formula: 
I : Interest Rates 
P : Capital / Value 
F : Future Value 
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𝐹       = P( F/P. 𝑖% . 𝑛) 
𝐹       = 5585(F/P. 6.02%. 5) 
𝐹       = 5585 (1.159) 
𝐹       =  Rp 6489 
Result of the prediction of raw water cost of the year 2023 tend to rise so 
that calculation the increase of operational budget cost or the amount of operating 
costs in 2023 about Rp. 6489. 
Table 5.38 Budget Plan Operational Cost in 2023 
Cost Type Budget (Rp) Total (Rp) 
Operational Cost     
PLN Electricity Cost 470.074.622   
Chemicals 3.015.834.852   
Employee 33.595.117.905   
Office 3.172.350.985   
Total   40.253.378.364 
Maintenance Cost     
Reservoir Maintenance Cost 11.765.780.636   
Processing Maintenance 831.510.092   
Office Maintenance 7.769.854.893   
Trasnportation and 
Distribution Maintenance 
7.430.665.964   
Total   27.797.811.585 
Investment Cost     
Raw Water Cost 60.421.706.901   
Raw Water Cost per liter 6.489   
Depreciation Water Source & 
Pumping 
5.184.278.132   
Water Treatment Depreciation 4.851.948.425   
Transportation Remodel & 17.130.848.217   
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Distribution 
General Intansi Depreciation& 
Amortization 
3.372.248.477   
Other Cost Forms 7.855.489.689   
Amount     98.816.526.329 
Benefit Fee     
Subscription Relationships 864.296.584   
Amount   864.296.584 
Miscellaneous Fees     
Total Before Depreciation& 
Amortization 
   Rp 167.732.012.863  
Whole 
Depreciation&Amottization 
    
Amount   98.816.526.329 
Total Amount of Expenses    Rp 267.412.835.776  
Source: Data Processed by Researchers (2019) 
The conclusion of the calculation of analysis results in the cost of 2023 to 
reduce the amount of Rp. 267.412.835.776. 
Table 5.39 Calculation of BCR  
 
Calculation formula to simplify BCR counting 
C
BCR
6% 8%
0.747 0.680
1.430 1.355
i%
(P/A,i%,5)
10% 12%
4.212 3.992 3.79 3.604 3.433 3.274 3.127
(P/F,i%,5)
B
98816526438 98816526428 98816526419 98816526412 98816526405 98816526398 98816526393
0.620 0.567 0.519 0.476 0.437
141297447744 133917239168 127140865840 120901234954 115164800107
1.287 1.223 1.165 1.111 1.062
109830922092 104899600908
14% 16% 18%
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𝐵       = 33546402573x (
𝑃
𝐴
. 𝑖%. 5) + (𝑂/𝑀)𝑥(
𝑃
𝐹
. 𝑖%. 5) 
𝐶       = 98816526329 + (
O
M
)𝑥(
𝑃
𝐴
. 𝑖%. 5) 
𝐵𝐶𝑅 =
B
C
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